Parkin gene alterations in hepatocellular carcinoma.
The Parkin gene is an extremely large gene (1.5 Mb) within the highly unstable FRA6E common fragile site (CFS) region, which is frequently altered in ovarian, breast, and hepatocellular carcinomas. Because Parkin/FRA6E has genomic similarities to FHIT/FRA3B and WWOX/FRA16D, two other large tumor-suppressor genes that are within CFS regions, we were interested in characterizing Parkin gene alterations and their possible association with cancer. After analyzing 50 cancer-derived cell lines including 11 hepatocellular carcinoma (HCC) cell lines, we found that one HCC cell line, PLC/PRF/5, had a detectable homozygous deletion encompassing exon 3. Using quantitative duplex PCR and fluorescence in situ hybridization analysis to characterize the copy number changes of Parkin exons in HCC cell lines, we found that 4 of 11 HCC cell lines had heterozygous deletions of Parkin exons and one, Hep3B, had an exon duplication. Parkin protein expression was significantly decreased or absent in all 11 HCC cell lines. Furthermore, more than 50% of HCC primary tumors had decreased Parkin expression compared to that in normal liver tissue. Parkin gene-transfected PLC5 and Hep3B cells grew more slowly than vector-only transfectants and also showed increased sensitivity to apoptosis induced by cell-cycle inhibitors. Therefore, we suggest that Parkin may be involved in tumor suppression and that the loss of Parkin contributes to the development of hepatocarcinoma.